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~Three ttlogrom of poly-L{-)lact1de Nave beer 3, rthes ;ec *ir thiy  rteg ¢
ond for (omtract mo DARD 17-80-C-0110. TRy polermer mas 4 o susity B ¢,

of 1 19 dl. 9. s moleculer weight (M4, ) of 45,.70C ond ¢ ;v va v, ery e, ¢ &
Materia]l rom o previous CORtrect wet uied for [reitringr, es;er wents

1 .

Avitone mat has Deen oDtained from SMC wh ' ch ar S .s00 &% 4 . ' e, -
element for the non-woven ‘abri¢ Fryr3cne .2 ne $4F IR
s 'moludle In mpthylene (Nluride Tther rale s =RTE L L. R
or
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ond 2130 more readi )y Cleared Dy the hidneys “Owever. & Z1aed sCi.ent s
required f‘or material pregaretion.

Powders of polymer with 1100caing (WC)), et130caine (WC) | terioca'ne. erd
PYP-1; have boon prepared uiing 2 hammer m11l and dry 1ce Al [onnostes
containeg 201 before and after comminytion Seal) particle sizes
of powder containing the snesthetics released the drug rapidly A
600-42% . frection containing 208 etidocaine released 203 of the drug
in ong hour, 483 in siz hours, ond 703 'n 28 nours Mndificatioms of
drug losding and drug fore (e.¢. free dase. sulfate! are De:ng cons'dered

PYP-1, 15 stadle in the powder form, and 103 of the ovatladble 10dine
1s found in the ¢1ffusion sediul after one hour., Mowever, 4 react'on
occurs which removed '0dine faster thaa 1t is reVeased after the cme
nouw mpssurement. This prodies is under investigetion.

Soraying o non-woven fadric of polymer ang 20% 1180ca'ne (HC! .aused
corvosion of o copper tube. The equipment now has & 3pray gun ‘nicke!
plated}. flusrocarton gesiets, ond glass and polyethylene Connections
Fobric cCan now b8 produced; however, 11d0Caine diffusion s rapid froe
the present sample.

Semplies of powder of each drug are De'ng stored under sia different
conditions for stadility studies.
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Throe tilograms of poly-L(-)lactide nave been synthesized for thig
contract ond for Controct No. DD 17-80-C-011C  This polymer has & vis-
costity (R.S.¥.) of 1.19 ¢1/g, o moleculer wetgnt (M4 ; of 45,7C0 ena o
poiydispersity of 2. 14 Materia! frem o previous (Ontract was wied for
prelintnery esperisgats

Avitone met has Deen Obtained from FAL which can be used a3 & coliection
elamant for the nen-woven fabdric Povidome-‘odine (PYP-1;! from Napp (o
1s 1asoluble in methyleme chigride Other gredes fram BASF gre more soluwdie
ond 2'30 mere readily Cloared by the Lidneys "owever, & ®ized 30'sent 1y
roquired for material preparaien.

Powders of polymer with lidocatne (NC)), etidocatne (NC!), Denzocatne,
and PYP -1, have boon prepered uiing o hasmer 211 snd dry tce Al) (om-
posites coniained 208 drug dDefere and gfter camminution Smel) carticle
s12es of powder containing the snesthetics relessed the drug repidly
A 600-42% & fraction containing 201 etidocaine releesed 203 of the drw
in one howr, 488 1n six howrs, ond 708 in 24 mours Modificatiomns of
drvg 1ceding ond drug form (e u free Dase. sui‘ate) are Detng comsidered

PYP-1, '3 stadle 'n the powder form, and 108 of the avatiasdlie 10d1ne
13 found 1a the ¢tffusion mediw after ome hOur However., 4 react'on OCCury
which rompves 10dine faster tham 1t 13 relessed after the che hour measure-
apnt This preblies 's under 'nvestigation

Spraying & non-woven fabric of poiymer and 207 '1d0catne (W) aLses
corrosion of & copper tube The equipment nOw PNas & 1Dray Qun 'nicae!
ploted) flurerocarben gaskets, and glass and polyethylene connect' ons
Fabric con now be produced, howgver, 1100caine J1ffusion 'y rapcd ‘rom the
present tample.

Samples of powder of each druc are Deng stared Jnder s's 317ferent
congitions for stadi) ity st dies
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A. Dryg Materials

The selection of drues ond Do)lymer were Dased oA the retult 5¢ the screentnc
of the previous CORtrect MHowever, 0Ov'40RE-10d ne was #dded to repiece 10d'ne,
and collogen (Antm.) repleces nelatin ’ﬁd‘fO’ll oy the Premosiatic soent
Slow releste of the hemOstatic sgent '3 neither ~eauired nor ossid'e Slow
relesse of active 1oding could Do advantaceocus, 'f the wcund rera'ns ooen to
infection Slow releese of the smesthetic 15 Nighly desiradle

1. Pevidone- lodtne

The poly-L(-)lactide is soluble in methylene chloride and diosane
Methylons chloride has beon uted in tRe previous comtract for casting f1ies
and preparing aon-woven fadrics. ledine 13 solub'e 'n methylene c(hlorige,

s is polyvinylpyrrolidene. WHowever, Lhe povidone-104ine cuaplicr 13 1asciudle
This aaterta! was obtained from Nepp Chamice! Compeany. butl they have or es-
clastive arrongement with GAF for thetr supply Omly ome arade of PVP. |,

ts avatleble, although severa! molecdlar weights of PYP are avatiadle throuer
GAF

Severs)| altermative suppiters of PYP.|, were contactadd Our forst (horcCe
would be for low molecular wetght PYP, secondarily, we cOu!d use o ‘ess
108 usted material  Schench, Simsk, ond raedicte (1979 dey.r'be the povidone:
10di1ng Dinding as oM W 1, comples Several 'ow mo'ecular e@'@nt Compleses
wore 4i30 mede By this BASF growp

A second potsid ity '3 1O ute 4 mized solvent fo- preparatior 0f poly
loctige - PYP-|, matertals Methy! slconol sppeared to De the most protabdie
second solvent for the drug and the polymer A (o.scivent fir 3% DG.ymer
and 23 érvug was needed Theefore, ¢ !91 polymer solut'on 'r rethylene
chloride wes titrated with awtheno! snd 2 10t PYP.| solutiorn '~ methano!
was titrated with methylene chicride (onsidersble _ver af es sty and n',
e saall quantity of aethano! 's required for PYP. [ o bty




Lettars were 3@t to ning suppliery of PYP-], All of these supp'ters are
et *0cessarily menufacturers of the product. Semples were raquested whiCh
could e tested for soludility 1n methylene chloride A BASF Aktiemcese!lscheft
senple (683-0003 Type 30/06) wes recetved which had o greetar soludility than
the Napp sample. Newever, 1t wes significantly less them 2% soluble, which

Wt ouwr ges!. Thys mpthons! wes 04dnd to mphe & siaed so0lvent for particle
canpositos of polymar and PYP-|, Very recentiy a PYP-1,, Type 17/17 was
received fram BASF. This meteria) complies with the Defense Medicai Purcase
Buscription (1/4/72). It is o Yow molecular weight mstertal.  This also . n-
forms to the FDA (omcern on larce wounds, only PYP-1. shculc Do used of v r
the povidone portieon can be eliminsted from the body after possidle resory’ :on
(BAGF, 1988). The FOA comsiders this !imit to be & molecular weight of

30,000 This ts escondnd Dy less than S% 0f the 17/12 meterta! and sdout

S8 of the standerd KJD meterial. Based on this information we plon to ure

the BASF Type 17/12 for a1l future wort. Mowever, the mgterta! 's 2's¢c ‘e¢'s °*her
21 soluble 'a methylene chloride.

In studying the litereture on povidona-iodine (Schenck, Simsk. and meediche,
1979, Nee! ond Sebelle, 1961) sbsorption spectres were found. Therefore, ar
malysis ot 290 nm was ttompted for 301ubt )ity and later drug relesse s° . ves
Unfortunately Beer s law was not obeyed (absorption proportiong! tc (oncer
tretion ), presumebly becouse the comples d1300CIates 2t (ORCENtrationy use'y!
for spectrephetemetry Thgrefore. 10d1ne Ras to De titrated w!th thios. “ate,
s ‘n the previews contract.

2 Incorporation of lvvtm. intc Fiber Matria

Avitene 13 & stcrofibril collagen which 13 normg!l, teased and s.. ‘ed
with ory forceps. Avicon Corporstion wes contected and Joan “engry, M |
1tates that they have mede wobs fram etther alcoho! or at'r suspension c* °*"e
Avitene fibrily Aqueous ®edis ‘apeir the effectivenisy of the (o' auer
Or Temery grecioutly sent 24 groms of Avitene for our eidersents
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Nupge Stenge, Pn D ., was contacted ot FM( {(gricratior  “hey Lrecsre o
AON-wOven fobric mat weing on 4ir-101d device They norma!lly seperate ajyery
with glossing paper. The fingl product 's apposimetely ' mm trich, after te'na
Conpressod sbout b-folé. A semple of this materia! ass graciously supe'ied
by Fred Serrewallo, M. G of FNC

Use of en FIC product as the collection element for the nolyiactide Oruc
aen-woven fabric appoars to be the method of c(hotce However, ¢ th:nr2r ond
less donse Avitene mat would probedly be quite sdequate "N LniCepressed
meteris) wou!d 4130 be more likely to collect and noid the poiymer druc * Ders
MB are wiing Qdule 'A Our present eIper iments

8 Polymer Preperation

Poly-L{-)lectrde of o reduced visc vttty Of abnut = ~ d!:c ney teer “revared
ond used by s for severs! ocovermment! .ntra(ts M1y way "he “Clyrer Lsed
for powder, film, and fabric Preparal s OR tAe Drevious .ontrec! LAML = TG
It was as)o used for the preperstion o’ 1140catne Ticrocapsules by the uriter
process under Contrect 80 DAD 17-79.0-9018  Finglly, 1t 13 the DO wor i@l
for much of the s1terolc ACODIu]AlIOr wort Derfiroed wmder “ontract ¢ W wl
The pregaration of this DOlymer wls 'es(TIDQO 'r “@tg’ n IRE 4NNuE "elLur’
The 1m0 aRthed wos used 'R the reset comtract

The preparation of the polylactide wot performed as follows “ne
lectide dimer wes 0btained from Boetr: neer- lageinetis throvoh menle,
ond (ompeny Thiy dimer wes purifie: Dy repested recrystal i zationy
from ethy! acetste shortly before .i¢ Reagent rade so'verts were
wed for al! operations The lact te dirmer was heeted 'n 8 (LT
beth whtle stirring the melt, 1n va .um, for X minytes ic resove
traces of wisttie metertals Dry r:troeen wes ther introduc ted *¢
relesse the vacuus Neat the Dath tempersture was retred tc 180 ¢
To this sisture was e6ded O 2 @) of stannous cctoate cetalyst ehich '3
6% ia mingrs) o) WItAIn about 15 minutes after the cata’ys® 408 % v,
the polymer Biatyre rea(hes 4 7ar e terierstur. After atc,t W

Stautes, the react'on 'y tgofed &, e ., - tre rat re ‘rg e

o
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bath, and the pelymer 13 4llowes to cos! to roos temperature “he ocly -
o dlegh s disselived 1n methyione chleride and the solution 11 deconted
ond treoted with thres velumss of 'sepropenc!, by slaw sddition to o
stirred solution.

Twe tilogrems of poly-(L-)lactids which has o reduced specific
viscosity (R.5.V.) batwson 1.0 gnd 1.5 €i/g are required for this con-
trect. A povellel cemtrect (DM 17-80-C-C110) also required an
oquivalont ampunt of polymer of the same R.S. V. To tmprove the char-
octorizstion and reproducidbility of both progress, it wes decided to
cambing the reqguirensats of both pregrems in ene biend of a number of
tatches of polymer.

Appresimately 1,200 gramu of poly-(L-)lactide (R.S.¥.«) 0 to ' 2 ¢i/g'
wes sveiloble frem & previews centroct (DD 17-79-C-9020) This meterte!
wes wed for preliminery experimpnts on BOtA Contracts to Quant!fy operetinc
peremgters . ¢

Socsuse of the nervew ronge of the spacified R.S. V. ond the excess’ve
hoet geneveted in lorge dotches, preserstion of this quentity of polymer
wss & lengthy precess. A total of 12 betches (soe Todle |) of dimer nove
bose poliymarized for these twe comtracts. Four of these were in the riomt
rongs and etght were net. Five of the eight batches were tio Nigh and
three wore too low. Two of the out-of-renge Datches were exchanged wi!th
¢ siatlar praject which Rad tus batches which fgl! within our remge dut
uhich wpre out of ronge for thet applicatien

Al stz batches of polymer were blended together after di1i11olvinc tr
aethyleons chloride. A tets! of 19 3 ltters of this polymer solution was
precipiteteod by slow sddition of 1s0propy! slcome! in the retic of 3 tc !
(87.9 Yiters IPA) Due to the laree volumes this Rad tc be carried out
in three betches .




s LN
FCLMLE BEl F8 (DMBINEL PROGRAY
‘:. Starting Grems Aoproaimete
Poijrer NG Dimer Sy

$-6-6 574 T
§.6- 10 649 174
5-6-19 582 c s’
5-6-18 60C : 9
5-6-19 400 10
$-6-2° 5 ou’
5-6-2) 61’ - 3¢C
5-6-2% 63’ 2 23
$-6-27 00 0 ¢
5.6-29 500 2 08°
$.6-30 A0 A
$-6-1) 0 0 9
1-1g-2 S00 ! a0’
7.92-7 500 29’

‘ TQvA, 71.524

>-

«s@¢ 1n tiend !total of ). )8k g
: exchanged with Nk progres for lest twx DO'ymers of
Y
.,
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After prec19!tal'Oon, Mo S0 g’ @a: redseC *rON *he . ' o L,
vacuulm fritration, the [‘¢.8% weTe [ -€330C w'lr U DDE’ 38 ~“c e ¢ r
the buchmer ‘unme! t0 ~emOve WOL! Of the 0! vent ‘he DL e wai ‘her

r

slaced under vecuud tc remove the rei'0us’ 30 vent Dee L he ‘ow et
sttty of 130propanc! and the lerge +c'ume ! L. ymer. the 37, NG pruless
100t tab weet) hen the pOiymer CAUNES wore L 'f 1. tent!, Ir, they were
ground 'n g Dlender tC 4 W' fore 17, SRAkER Ir 2 ¢rOe LeC e eCat
placed under vacuwl 0 (Omgiete the drvi'ng Trree rancoe semg es Y tr s
fing! Bmistyre wre '4her and th@'r ,'3(CY T'es delters'nad 'f Gul Catle
he vis(08ily was foumd tC DR ' 9+( T3 0° c enc the Lt w ymer ot
tatned was ), 048 groamm which was 2 0% e

The poiymer 11 presently Deing Stored under ¢rgor 'r the ‘reezer
ne pOiymer was ploced 'n plasti( Degs 'NtC One-Ga ' 1OF (any wh:t ere
tight)y sealed (patnt cans The ¢'r was removed Dy <eruul anc reL eced
by 4r9OR, JuSt Prioy to seei'ng A4 EEnt10n@d 'r Ne Druposa . ry
srocedure Rt been standardized, byl '3 pDresumal v Bmucr mgre 50 raen’
thar necessary tc prevent polymer degredetion

A sempie of poiymer wes sent tC "ambridge Ang iyt .4 Assuctaltes for
detere'nation Of MO i@Cuidr MRIQAt MiLlr byt 'Or Dy QP e WEat!1Or _Nr(
wtogreshy Semples were 913301 ved 'r MO Iriihioroberene
lpiicote 'n)ections were run 1 nours apart tC deler®ine whelihgr he & o
temperature Neiysiy would degrede the Do iywer After 7 mogurs. nc e. den.e
0f po'yvmer degradetion was @v)dent A seres o' = ‘tyreoe LI L
107, 107, 10%A, from saters As30c:q%es were useC et 45 “he ‘ m cate
wit ¢ ®mi/@In RO the “Nence Gf re‘raci've NAEs wdt LseC ‘T Jetel of
"he MOieCuier WRION! GRlerEinat OFf wel Mede Dy referenie ( UG v.lsTene
standareés

Date ‘rom the Chrumetograms 0° the DG ymer were -~e3u. eC Dy 'anderC
apthods The resu!ts sre smowr 'r Tabie . “he we: Nt average = e
culor woight of &5 70C s rogher thar expe-tec for tFr %t v 3-°0% Ty 3% LO Jmer
Numayser . et 0!, 1978 MOWever [prOy 30C eler eape’ 'mer°. are -PLra’ec

w!'th the 1480 teINN'Que aNy IPQTe3e° 'OF &Fr De .Le"' ‘e’ el
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Fidegr "Wt “reparst or

The *iber mat ‘s De:nC _repared " & "4rner '~ 4r [ °"rat ¢ ‘v
previous (Ontract wort ADout a Y weight-tc «C wme sCT ot or Of he
polymer 13 Prepared usIng methy'eng Mioride as Ihe s vent “he apprce-
priste amount of drug 's 4080 t0 tRh'Y systes 'C Dblasn *he apiropr-ate
orug/polymar ratio (@ §. 20%) “hig toluttom s Doured 'ntC 4 tant whtif
15 conmected to the ''qutd 'nlet of & Sprey'me Systems 4'r atomi]"ne
nozzle using 2 prece Of tubing.

"he atr nlet 13 connected 0 ¢ tamk Cf 'rert 343 #nd ‘he a3 out et
pressure 's s@t at abowt 4 D3Y  The polwvamer solut'on s ‘ed :ntc the
noizle DOdy under gravity (@ g.. | meter heed) and ‘'ne polymer-drug
‘idbers are formed s the s9lution leeves the noli'e “he ‘‘bDery are
collected omn 3 Diece Of surgical gaule

“he previous method was r'ﬂe\“d with 3 "epresentative 2f Spray:nc
Systems Compeny Materials were . Manoed from sta'niess stee' anc rubber
gaskets to nickel-plated broasy and Teflom gastets An atom'7'ng Cun was
obtained to faciliitate shut-dowm. A clean-out needle assemd.r was 'nC i uded
for the gun  Spraytng noilles are comprised of separate *1u'd and a'r
caps, and 41l parts are readily 'nterchanqgesbie (omponents were [ur “asec
for 3 round spray. &% used Dreviowsly Set-up A end e ‘el sira, se
98 F! and F2C) “he sstertais Cah alsc Do sssemt’ed as ‘et - [ see
“eble 11D, which nad also deen u.ed Drev'ously ne use 3f ihe aur,
Tefion gaskets and flat sDray Nead meTe - Tntto . gt X royements

"he Spray'ng Systems Jun  w'th 4DOTOPriate null'es wed TMunted,
verted, on o clomp A stratoht ! 3" [opper Tube. One meter r endt™ wds
attached 0 the *lu1d 1nlet Jn 1o 5f Ay b 'ng wlt 2% et 2 e s
3 38y Dipe "educers "hiy ‘ormec & Teservor T D jlee 8 e lanl Sygre
static need for spray'ng

M
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.t wes SRC OR¢ 0 e Parte-Dov's ster'le jaule #% Lo r, ~gter e

-

c e spray the polymer  This materval s nelic et o ‘raed Z:ilar.e
‘r the Jun nolile and 13 atteched 10 an esdroidery hoor 'l weep 't

g I “hus a'r pasces through the wound dressing 'c fa.: "tate Srying
wt the 30l rent

A 101 polymer solution ‘A methylene (MiOri1de wes ™ae w'th [revicouy v
synthes zed Dclympr (070-74) which Nad & recent)!) measured +:4(081 %y
RSV ; of 1 18 d1/9. e Spraytng Systewms atomiz'ng ~ur r'ine’ [ 'ated
brass with teflon gashets) with various combinatioms of a'+ _aps and ¢ .2
CApS was tried at variows pressures In all Cases the nozi'es [luoged
e'ther 'amedrately or shortly after the spraying startee

The 10t solution was diluted with metnhylene hlori1de to %% an¢ to 7 5%
Tme 2.5% continued tO spray but did not depos:!t much saterial on the Jaule
The 53 polymer solution was used with vartous combinations of air caps,
fluid caps. 8ir pressure, and distences of gaule from the nolzle “atle

Jitng 53 polymer solutiom with fluid cap <850 end atr [ap 3420 flat
soray setup F1 'n zatalogue)., the nuzzle clogged after some cOllecttiom at
S 240 and 'mmpdiately at 3. 7S pey pressure At 2 S U3t ' ber way .0''ected
1° 2 o from the nollle.

'n anOther combination, flurd cap 8% <o ssed with air _ap '0 round
soray! This setup (2 'n the catalogue was tested ot ¢
distances of 22. )0, and 38 c» from the noslle Al° rums with the round
spray a1r cap seve fabric that ‘ocoked like f'lms with vary'ng amounts of

shot “able IV}

C and & D3 at

Based on the results of the prelminary runs the best ‘ihery were [ro-
duced with the flat pray a'r cap Mo 320 and the ‘‘urd .ap % 8%
AIng o 5% 2ciymer solution These fabrics appear s'mrlar to those pre-

ared Jnaer he prev'ous "ontrac?
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dhon the fingl contract polymer Leceme ava''sble, 'he <, ler wes e
evalveted Jsing 201 11docaing (MC1) with BO® 2olvrer "he sester wos
sodified to mpasure 4tir flow rather then tank pressure Semples are
betns prepared 'n 2 ladoratory hcod ‘hen the hood 's O the atlr draft
pulls atr throwah the fabric and o130 effects the overal! spray pattern

The results are shown tn Table ¥V  [n the first sertes of tests with
Tidocatne W1 (101-104), the fadric turned areen with time 1nd1Cating @
leaching of the copper The copper was renlaced ='th polvethylene tudineg
ond & olass (seceratory) fummel The 11docaine (NC! . polvmer fabdric s
now white agein. Froam several of these tests 't appesrs thet iow Dolymer
{ond drug) concentrations produce & low dens ity product  However, thYs
product 13 primerily giscreet particles, si1mtlar to smOw Or hipned (ream

High polymer concontrations produce mere fibrous meterial Nowever, file
formation and mezzle plupging coem occwr Less ftls formetiom occurs as
the distance from nezzle to collector Yacresses.

A1) of the recont samples have deen photogrephed and catalogued. For
comparison, photonicrographs of a fibrows (409) and non-fidbrous ' 30V
sanmpies ere shown in Figure 1. A semple of meterial (409! ‘s attached
88 Figure 2. The photographs are deceivina because of the lack of deptr
of field Semple 409 has been sent to Col Tsants (USAIDR) for scamning
electron micrescopy.

D Fowder Preperation

in the previous contrect wort, DOwders were Srepared by commir,t'on of
meterial prepered s & fila, by grinding at 'iguid nitroger tempersture Both
aartar ond pestie and aicro-ail! spparetut wes employed Since these methods
connet b0 reddily scaled w to common pharmscevtical equipment, different
setheds wore employed in this ~Ontract wors .
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Since the previous powders which showed 9000 drug de'tvery "ad s:7ey 2°
S0 to 250 microms, 1t was 18pOrtant to ma'ntais th1s approaimate s12e dlstr’
bution  Thus micronization 17 3 flyid energy m1l] would presumad)y not be
sdvontigeows

Felapister {197C) descrides the CommOn appsratus ond methods of producing
saweers for the pharmaceutical iadustry. Of the 1ntermpdiate pulver:iers
described, the heewer sil] i3 the most applicadle to the present materials
e, therefore, sent samples cf films to D= S .8 Roy ot Messachusetts (o)lege
of Pharmacy (Bostor, WA} for hammer milling under cold comditions A (Doled
o'l would be mOst appropriate for large scale prodguction for wmel) scale
prodection the 1a0pie wes 1ant through 2 sStanderd mil) with dry ‘ce

Solutions of 20 grams Of drug ond 80 aorams of polymer were prepared us:!nc
700 ai of spthylene chloride For povidone-iodine 20 grams of Napp DOv'done -
toding (USP, Lot 9774) was ¢issolveq with 80 aress of polymer. using 800 #!
of sgthylene chlor:de and 40 m! of methenc! Filas were cast intc seven
flat glass vessels of 400 c»’ ares, and hence the average tAiIChness was about
WO .8 Thete 7110 were Cut with $C133073 1At0 sQueres of approaimgtely
S:Sam These pleces could De fed with the suger 1ato the hesmer o !!

A Rikro-Pulver:zer C.F (18,000 RPN, Pylverizing Machinery, Div Shich
Irgustrial Co., Summit, N.J ) wos used The m1!] wes sssemdled with the hommer
odpge of the rotor fecing the Girection of rotation A 20 meth (B4 @)
cloessifier scroen wes used 4t *he Dottem of the @il "he feed and comminy-
tion chomber were Dre-coolied with 500 grams o’ 4rv ‘ce  Nest! the sample
was SOnt through the mill, +1s0¢ | €0 10 with dry 'ce "' e . 9O° (N,

A fing! charge of 100 qrams of dry 1Ce wes sent ihrough the 81l to Increase
the yield frem the _hoaber The s'!] was diumentied. washed, dried. and re-
sssambied for eech Gryg rvm

The resulting Sowders were steved with the Somic S+ fter at BI0OTER ane
the resuits are shown tn Taple VI




TARLE VI
PERCENT OF POMBER 1N VARIOUS SIZE FRACTIORMS

(208 ervg)
Sige um) Lidocatng Et:d0caing  Beniocaine  Pov)done-
- 680 177 90 s n
600-42% 2.4 27 ¢ 2 % !
42%- 300 70 § 5 8.8 9
390-212 9.4 109 13.) ?
212-1%0 13.2 11 12 6 ?
180- 108 13.6 15 1 17 0 ?
108- 74 3.0 121 4 3
%-2 §.) B 4.4 6
<8 0.2 9.2 0.2 0
Nt1ling Recovery 8 6n 4] se1

L

MO e s D




€. Orup Relesse Studies

1 Wpthed of Measurement

Orug reledse s moasured 'n 2 menner s1811ar tCc the Drev iyt rtcag t
wort. Ultrevigiet 4040rption 11 wsed to measure tPe 4MOuNt Of ane. "»°
releeied ond 4 titrotieon i3 used to mBasure the amount of eca'labie : .o ne
relessed frem poviding-10d1ne. A ke ares Of non-woven ‘abri¢ 'y °
(17 am dtamater, 2.27 cm’), ond the somple 't weighed after remOving "me sa.le
backing. Powfers of vartous t1i2e renges are weighed out d'rectly  “hese
senples are pleced 'n &4 .0 mash heat-sealed Dags These oawpie Dags are ‘rer
placed in L-shaped diffusion colly to which 40 @l of pr ~ . Jhosphate L. ‘e
hos boon sdded. Good miziag '3 21sured ond the temperat.r- 's me'ntsined ot
I7°C in this systam. As 'A the previous wort. s0lutions ar¢ enaliyzec after
1,2, 4, 6, and 24 hours of sample comtact Fortumately o« * of these arugs
ére quite soluble and relatively stadle 1n this Duffer & 1n the previous
contract work, etidocaine samples oMo acidified before de - mpasurec o,
ditrav zie?r atrorption. Alse, 41 10 the previows CORtrec’ . ‘'odine 't angiyied
by titration with sodium thicsulfate. using o starch end ;c'at for tne
¢ ffusion sample.

Stondard Curves ore gonerated from the pure drugs and o 'eest 1Gui-*
oquetion 's used for Getermining drug weitghts Calculations, 1nvc', -
0134y voluns ond sample 1033 dus to etidocatne acidificat 'on. are perf rwmec
Yy camputer Drug essays are perforued ‘n methylene Chior'de. ui'ng o
calibreation Ccurve in the same 30lvent

2. Powder Assays

As enpected, érug sssays of perticies ware identica’ to the tmigig!
30 @rug 'osding for the smesthetics This wes trye regariiess of perticie
size. For povidone-toding-p\ymer perticlies, some G89rads’'on mey oCCur
Instesd of 20.0%, 18.73 wes recovered using o thiosulfate © tretior procedyre
ta SO/90 O0,C1,/C OM.




). Powder Relesse Studies

The orvp relesse results of the first set of @ ' leC cart cies 4re JNowr *r
Tadie ¥YII Since most of theewd'ladle druc wes reieesed 'r the ‘:rst nour,
the datas for 2, &4, 6, and 24 nowrs '3 Dractical’ly 'dent za’  wence omniy the
' ond 24 nour dats are tabuleted In tRy test, uSINC ¢ 8mC e Jbmeraec 'r
woving buffer, relesse ts too fest for delayed druc act'on Druc relesse '3
fostar then observed 'n the previous comtract wors for et doCaine and denlo-
ca'ng  Lareer 3ize perticles wil)l e tested since '! *: DUSs'Die tRAT the
siow relesse 'h the Previous wort wes due tC & fow i4rae Sertiiies 'r the uwn
steved powdier In o recent test, the AypotAests wes ron? rmec thel 'asroer
perticles would relesse drues siontficgntly more siowly A sasgie of 42¢ t¢
600 .» powder wis studied and the resuits are shown 'n Ficure 3

Comparing ‘0ding samples cf the previous (Ontract w'th the "resent DOv1dONe -
10dine samples, PYP-|; 13 much more stadle [0G'me fror PYP.. s not reieased
to the atr, drscoloring even the sample conta'ners PYP-[  does not appeer t¢
react significontly with pelylectide during 7'le and powder formetion  HMOowever.
o loas of availadle iodine durinc the releese studies reme'ny unexdla'ned A
essay titration of the spent particles {(after reigese study 3MOW3d nc si1an:
frcant resiéua) 108ine 'n the narticles

It may be vwnecetsary (o have 4 siow relesse of ant 'iept:ic eoent. such 8%
Pye.-|, jodime Ailly Becteris 'NstaRtiy on contac! 'Bogesh. "9% . ena PYF. [
releasss active 108100 within mt111seconds after drssoiution Schiel ' noer,
Mehinka, and Levin, 1979) Once ¢ wOWRG 13 ant @D enc Lerdeged. .Ontinyed

relesse of antisepti( s0Wnt may Do unAecessary wowever - ‘4 sportant tha!
ctive 10dine Do releesed fram the wound dressinc e, therefore. Dropose
studies to amesure releese of active 10dime Dy a0C'ti0om 0 soiubie starch tc
the selution (Scnlezinger, et a1, 1979 ond De determination o’ 5o terioCide
effectivess Of the wound dreis 1ngs
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-'00CAINE DArliC @3 were wathed w'th (ar'out i . 0ory ang ireed. r ar
ltempt to e''Winate he 'nitral Lurst 3¢ drug celease A Fomingte we'er
TINSe whs ALIEWMPLEC Wwhich shOUld Q1310 Ive "he Irug on the Outlside ¢ ‘he
serticles. Jafcrtumately this water rinse removed 823 of the rug A
dtffusion amalysts on the rems:nder of the Irug was ‘nconclusive frye
Sihute rnses with 0 ' W naQM, 0. W %g.50, and 7 A % snosphate Suf fer
(pth 7 &) ware Derformed 'n an sttemPt t0 Drec'Citate ‘he drug on the culs ' de
of the particle. "he base fora of 11docaine and the . fate 4nd orosphate
forms are iess soluble then the Rydrochior'de Age'n the water ~emoved Wos®
of the drug 78-841), and an enaiysts of the reme'n'ng arug - ease was
onClusive  Slower relesse 'y more 'ikely to be schieved Dy srepar'nc new
AMpies WICh 'ACOrDOrate these 1083 0'udie 3run ‘ores ‘n the ¢! vmpr mgtr g,
and/0r by Drepar 'aa iamples ahich have ‘Ower drug 0adings

4 Tadric Release Studiey

Inl, prei mingry studies hove begh Derfurmed o>¢r "doCa'ne 0l yeer non-
woven ‘adr . WO 1'omr’cant - | hour. dR'aved relesse wis Dierved

f  Sempie Storsge

Particles of 300 to 212 .= of 11'd0ca'ne., et100CA N, DONIOCA'Ne. NG
DOV ' GONg-'0GIAE have Deen Drepared fOr StOraoe MNERT MNe St (ORA T DN wh' (P
were Droposed Table Vil!l)  Two seperete contatners of each drug are be'nc
prepered. One conta'ner wi'l Do opened st the end of the contract reer ‘or
2538y nd releatle 203°ing  The other (ORAtaIner Mhoids Twice 41 ™uxh mpte-y’
angd wil! Do held for two later amalyses American Tar TomDany “ay IraC'own Ty
supplired sufficient M-1173 61-0 93004 heat-sealad'e Docs *~r dess ant stirace
Pouches comsist of Bgrtuf Poly/forli L D P € Mdient mprilure ‘4 A Nreved
in Botties capped with qlass woo! Absence of “'ght '3 achieved o *Ph Dlace
tape “emperatures are 40°C cnhemica'! oven), smdient ‘aboratory . 47 re-

frigerator |
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TABLE VIII
SAMPLE S5TORAGE CONDITIONS

CoMDITION TEP ERATURE HUMIDI TY LIGHT
1 40°¢ Amb1ent Ne ne
2 40°%c Desiccate None
3 Ambient Ambient Ncne
4 Ambient Ambient Ambi1ent
b} 4°c * Ambient Ncne

Desi- -ate None
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